Historic, Archive Document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 





Se Sue 


rasa ae 
eons 


ut . ae 
Asse bef tene 
Sees hey, Ete 
be eter kee t nf, 


Ne sa4, 


Ber oie eS 





Snow 7 : 
x is oc 

32 4 

ot peaeaee 
eer & 

Pent) “ i a 
mmompro) 


= 
Fait 





UNITED STATES DEPARTMENT OF AGRICULTURE 
BUREAU OF PUBLIC ROADS 


GENERAL INSTRUCTIONS 


TO 


RESIDENT ENGINEERS AND 
SUPERINTENDENTS OF CONSTRUCTION 
ON ; 
NATIONAL FOREST ROADS AND 
NATIONAL PARKS ROADS 


WASHINGTON 
GOVERNMENT PRINTING OFFICE 
1926 





For use on national-park projects the following alterations 
are to be made: 

1. Wherever the word ‘“ Forest’ appears the word ‘“ Park” 
shall be substituted. 

2. “ General.”—It is expected that the landscape engineer of 
the Park Service will visit the project at intervals during con- 
struction. The resident engineer shall cooperate with him in 
every way possible. 

The specification under which the resident engineer is work- 
ing in national parks carry several provisions differing quite 
widely from those on forest projects. The resident engineer 
shall give special attention to these requirements and do every- 
thing possible to preserve the ground cover and avoid scars. 
The lanscape engineer’s suggestions along this line shall be 
given special consideration. 
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GENERAL INSTRUCTIONS TO RESIDENT ENGINEERS 
AND SUPERINTENDENTS OF CONSTRUCTION ON 
CONSTRUCTION ON NATIONAL FOREST ROADS 


GENERAL 


National forest roads will be constructed in two general 
ways: First, and preferably, by contract; second, by day labor 
and by letting subsections to station contractors in amounts 
not exceeding $2,500. Procedure under each method is de- 
scribed in order. 


CONTRACT PROJECTS 


Preliminary Work.—The resident engineer will be designated 
by the district engineer and will represent him on the project 
during the construction period under the contract. Before 
leaving the district office he will supply himself with the nec- 
essary equipment shown on the approved list. (See Resident 
Engineer’s Hquipment Check List, p. 14.) He will familiarize 
himself with all correspondence in the office files relating to 
the project, paying particular attention to that part pertaining 
to finances, cooperative agreements, right-of-way problems, and 
land-tie records. He will study any necessary plans for closing 
the road to travel during construction. It will be necessary 
for him to be thoroughly familiar with the fiscal and admin- 
istrative regulations of the United States Department of Agri- 
culture, and particularly with the details of the cost-keeping 
system. For this purpose he should consult the auditor’s office 
and study the manner of carrying the detailed cost record on 
Form F. R. 57 for the engineering expenses, contract costs to 
the Federal Government on Form F. R. 58, the approved system 
of keeping the actual cost of the work to the contractor (in- 
cluding the costs to station men), and 5—A vouchers for monthly 
estimates. (See General Instructions for Field Cost Account- 
ing, Reports, and Forms on National Forest Roads. ) 
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Assistants.—On larger projects two or more assistants will 
be required, and the first assistant must be able to use a transit 
or level and to set grade and line stakes and inspect any con- 
struction involved. The resident engineer will confer with the 
district engineer before leaving headquarters as to the number 
and duties of assistants. Field draftsmen, rodmen, tapemen, 
and axmen or other assistants will, wherever possible, be em- 
ployed by the resident engineer on the ground, under the Civil 
Service Rules. 

Staking Out.—The resident engineer will proceed to the 
project in advance of construction operations to see that suffi- 
cient stakes are set for the contractor’s guidance when active 
operations commence, giving due consideration to the con- 
tractor’s indicated plan of work. He will continue staking out 
the work as far in advance of construction as possible, com- 
pleting the entire staking at the earliest possible moment, in 
order that the size of his party may be reduced. Where heavy 
timber and brush are encountered it may be desirable to post- 
pone setting slope stakes until the right of way is cleared. It 
“must be remembered that stakes inevitably will be lost or dis- 
turbed. The center line must be a transit line carefully run 
and accurately chained and must be fully referenced by accu- 
rate transit ties. It is very important that the field notes be 
complete so the center line can be accurately rerun. Back 
sights or fore sights placed outside of the right of way are of 
great value. An accurate profile must then be prepared. Slight 
adjustments from the grade as shown on the plans may be 
necessary, due to more accurate chaining or changes in align- 
ment, and should be made at this time. Slope stakes should be 
supplemented on the bank or cut side by a reference stake set 
at a standard interval, not less than 4 feet back from the top 
of the cut, well defined, and marked with elevation.* Slope 
stakes should be set frequently enough to serve the contractor's 
needs and at all breaks in classification. 

In rugged country not all cross sections necessary to deter- 
mine the quantities need be staked. Care must be taken on 
curves of short radii to stake sections on radial lines. The 

1The resident engineer should instruct the contractor at the earliest 


moment of the method of interpreting the marking on the slope stake 
and its reference. 
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contractor should be supplied with such supplementary guides 
(including tables of balanced sections and quantity diagram, 
if made) as will facilitate the progress of the work. All 
changes of slope in excavation should be finished by a gradual 
change of slope to give a workmanlike appearance. 

When rough grading is completed the center line shall be 
rerun and grade hubs shall be set every 50 feet for finishing 
(on short curves every 25 feet). The center and one hub on 
each side will usually be sufficient. In setting the finishing 
hubs proper allowance shall be made for superelevation and 
shrinkage. The resident engineer shall see that the ditches 
are constructed. true to grade and alignment, giving extra 
stakes when necessary to secure good work. 

Maintenance Stakes.—Maintenance stakes 2 by 4 inches in 
size should be set at 1,000-foot intervals and marked with a 
timber scribe before leaving the project. 

Drainage Structures.—All drainage structures shall be staked 
carefully, always avoiding altering the grade or flow line of a 
stream. When the contractor borrows and wastes extend cul- 
verts accordingly. 

When possible extend the down-hill end of pipe culverts and 
omit head walls on the down-hill end to allow for future 
widening. 

Cost Keeping.—On large projects one member of the party 
should be designated as field clerk or cost accountant, and it 
will be his duty to determine daily as nearly as possible the 
cost to the contractor of labor, materials, rental, and deprecia- 
tion of equipment, and field and general office overhead. His 
records will be made in the field cost book and, as far as pos- 
sible, based on daily routine reports from the contractor’s fore- 
man (Foreman’s daily report, Form F. R. 56), inspection of the 
contractor’s bills, and the contractor’s and _ subcontractor’s 
books. Cost items should be checked from time to time with 
the contractor. 

Cost keeping on contract jobs should not be regarded as a 
perfunctory operation, but should be viewed as an essential 
part of the conduct of the residency. Its purpose is to deter- 
mine daily the cost of doing the work under the given condi- 
tions. It has great value in disputes or lawsuits, in determin- 
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ing the proper charge for extra work, and for estimating the 
costs of future projects. 

Quarters.—The resident engineer will be expected to use the 
best possible judgment in. the location of his headquarters to 
minimize the cost of transportation and the loss of time. He 


should provide a field office for drafting and computations. 


either in a separate room in a hotel or boarding house or a 
tent. 

Fires.—On contract work when the Forest Service has a 
special representative on the ground during any period of 
burning this representative will be responsible for the direc- 
tion of such operations. The resident engineer, will confer with 
the nearest Forest Service official relative to burning when no 
such representative is on the ground. Under the contract the 
contractor must immediately, at his own expense, extinguish 
all fires which he or his subordinates start. The resident engi- 
neer, in the absence of a Forest Service representative, will 
vigorously enforce this requirement of the contract and will 
assist in every way at all times in the prevention of forest 
fires. He will make special entry in his diary of dates of rain, 
weather, and cover conditions during any burning, and keep a 
complete record of all action in respect to fires. 

Records of the Work.—1. Diary.—A diary shall be kept of 
the progress of the work, activities of the men, and all incidents 
relating to the work. 

2. Classification notes.—The resident engineer will inspect the 
location for classification before undertaking any revisions, 
comparing the classification indicated on the original cross 
sections with the ground, and making the required notations 
thereon with an initial and date. 

3. Field notes.—Field notes for the construction of a project 
will be kept as follows: 

(a) Transit book of alignment.—In the books under this 
heading a record will be kept of the transit line of the location 
and all revisions thereof. The notes will be kept in standard 
manner and in accordance with the best practice. 

(b) Levels and cross-sections book.—In the books under this 
heading will be kept all the original level and cross-section 
notes for staking out the project. <A classification will be made 


‘ - J my “ 
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of the earthwork quantities, stating by whom made and the 
date. ; . 

(c) Clearing and grubbing.—This book will be the record 
and will contain measurements in detail concerning the clearing 
and grubbing done at all points om the project. 

(ad) Structures.—This book will be the field record of all 
action relative to the structures of the project. Herein all 
staking shall be noted and all final measurements indicated in 
detail. 

(e) Final measurements book.—Frequently it will be neces- 
sary to completely re-cross section portions of the work as in 
case of overbreak, change in slope, authorized borrow, or widen- 
ing of certain sections. Supplemental cross sectioning may be 
required to determine quantities of rock excavation. Field 
records of such work should be kept in this book. 

(It is not proposed to establish the practice of final cross 
sectioning of the entire project, but whenever necessary on 
account of exigencies on the work such re-cross sectioning as 
may be required shall be kept in this book.) 

(f) Monthly estimate book.—At the end of each month, when 
the resident engineer prepares the data for his monthly esti- 
mate, his notes shall be kept in the monthly estimate book. 
Here shall also be entered all computations used to arrive at 
the amount of the monthly estimate. Each monthly estimate 
shall be dated and signed. 

The size of the project under construction will determine the 
number of books needed in each of the above series. 

In order that the field notes may be readily understood by 
anyone having occasion to refer to them each book shall be 
kept with scrupulous care, in full detail, and in accordance with 
standard practice. 

Each book shall have a complete index and shall be carefully 
cross-referenced to the rest of the series. 

4. Calculation of areas.—Calculation of areas by the criss- 
cross method or by triangles direct from the field notes is per- 
missible, but slope tables for final estimates are not to be used 
without special permission from the district engineer and only 
in uniform country. Whenever neeessary the staked cross sec- 
tions shall be plotted on standard sheets and the constructed 

95761°—26——_2 
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sections shown thereon. End areas shall then be calculated or 
measured by planimeter and checked. Quantities shall be com- 
puted by the method of average end areas. It is essential that 
the records of all quantities be kept in a clear, uniform manner 
so that they can be understood by others. 

Classification.—When excavation and recross-section work is 
complete for any section of the road, and always before monthly 
estimates for such sections are sent to the district engineer, the 
resident engineer will determine his classification and then take 
the corresponding revised or final notes or plotted cross- 
section sheets to the ground, and again examine, in company 
with the contractor or his resident foreman, each station for 
classification indicated by the cut; he will make any required 
supplementary notes regarding classification in his records, in 
the presence of the contractor or his foremen, and date and 
initial same. 

If the contractor (or foreman) disagrees with the classifi- 
cation the resident engineer shall request him to state his 
claim, which shall be also recorded and initialed by the con- 
tractor (or foreman) in such cases of disagreement, but the 
resident engineer will not attempt to revise his own classifica- 
tion, whether in final agreement or disagreement with the con- 
tractor. The record of the contractor’s opinion in this respect 
is merely a memorandum for the information of the district 
engineer. 

The resident engineer will understand the necessity of not 
coming to any compromise agreement as work progresses on 
any section or cut, which would establish in the mind of the 
contractor a precedent for another cut and might easily cause 
a distortion of the total classification. 

The engineer should photograph and carefully label with date 
all slopes where any considerable divergence of opinion regard- 
ing classification occurs, especially if there is any danger of a 
slide covering the slope. 

Under specifications which classify excavation material it 
will, however, in most cases be necessary to recross-section or 
take final sections on all rock cuts in order to determine the 
item of overbreak. 

The above instructions are intended to avoid as far as pos- 
sible any misunderstanding as to classification on contract jobs 
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by establishing a complete record of time, place, and authority 
for such classification and to keep the contractor fully in- 
formed as work progresses as to just how the excavation ma- 
terial is classified. 

Borrow-and-waste Method.—In cases of steam-shovel work 
where borrow-and-waste methods are allowed, the resident en- 
_ gineer must at the outset notify the contractor in writing that 
any excess material above the quantities in the designed or 
stakes prism shall not be pay quantities, and that waste must 
be uniformly and neatly placed to widen fills and never piled 
on the edge of the fill above the grade. In all such cases of 
borrow and waste the exact location of the staked center line 
must be carefully preserved and finishing stakes must be set. 

Preservation of Trees.—When fine trees grow adjacent to or 
in the right of way the Forest Service desires to protect and 
preserve all that can be left after construction is finished. 
Such trees will, in general, be selected by a representative of 
the Forest Service in cooperation with the resident engineer 
and will be tagged by the Forest Service representative ‘“ Do 
not cut or injure.” 

Monthly Estimate.—At the end of each month the contractor 
will receive an estimate of the quantity and value of the work 
done to date. The amount of work shown should be carefully 
measured and items numbered in accordance with the numbers 
in the contract. The estimate should be prepared and ready 
* for the contractor promptly on the first day of the succeeding 
month. It is especially important for the general good of the 
service that estimates be rendered very promptly and every 
effort consistent with accuracy should be made to deliver the 
estimates on time. 

The resident engineer will support his monthly estimate to 
the contractor by the detailed calculations by stations in the 
construction notebook which he retains, and by monthly sup- 
porting data which will be attached to the monthly estimate. 
The supporting data will inform the contractor of the neces- 
sary details of the estimate for the month. (See “ General In- 
structions for Field Cost Accounting, Reports, and Forms on 
National Forest Roads.’’) 

The estimate will be made out in quadruplicate on Form 5—A, 
and must bear the resident engineer’s signature as certifying 
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officer. The original copy of the monthly estimate will be sent 
to the contractor with supporting data attached, with the re- 
quest that the contractor sign and acknowledge receipt of the 
supporting data (which he will be requested to detach) and 
return the signed voucher, which: with two copies will then 
be forwarded to the district engineer. 

Extra Work.—Whenever the contractor is to do extra work 
authority from the district engineer to the resident engineer 
will be required. The contractor shall receive a written order 
from either the district engineer or the resident engineer to do 
the work, and any reference to such order will be by number 
and date. This order shall describe the work to be done and 
state the maximum labor prices to be paid for such work. The 
voucher for the payment of this work shall be accompanied by 
a list of the details of costs, certified to by the resident engi- 
neer with the statement that he has made the necessary ex- 
amination of the contractor’s invoices of supplies and mate- 
rials (including freight) furnished for the extra work, and has 
verified the rental charge for equipment and machinery. This 
supporting data shall also be accompanied by the original 
youcher for materials used exclusively for such work or by 
reference to filed written, agreements for unit prices or lump 
sum. 

Completion of Project.—Upon the completion of the construc- 
tion of a national forest road project the resident engineer 
shall so certify in writing to the district engineer. Upon re-’ 
ceipt of the notice of completion the district engineer will im- 
mediately request the district forester to inspect the clearing 
and grubbing done on the project and advise as to his findings. 
The district engineer will then make a final inspection. 

Maintenance Records.—The resident engineer shall prepare a 
final report and a final map showing all field revisions of line 
and grade on the tracings of the original location. In addi- 
tion he should prepare a profile of the constructed line for 
use in maintenance, on a scale of 40 feet to the inch vertically 
and 400 feet to the inch horizontally, showing thereon all cul- 
verts and structures. On this profile also should be shown the 
location of maintenance-station stakes. The final report should 
show any sections that will require surfacing by gravel or 
broken stone and the best probable source of supply. 
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Photographs.—Sufficient photographs must be taken during 
the progress of the work and on its completion to show clearly 
the methods and results, preferably by “before, during, and 
after’? comparison pictures. 

Disposition of Property and Equipment.—At the conclusion 
of the construction all records and papers shall be immediately 
forwarded to the district engineer. The district engineer will 
advise the resident engineer as to the disposition of property 
and equipment. In general such property and equipment will - 
be returned to the district office, but in exceptional cases it 
may be transferred to other projects by order-of the district 
engineer. 

Additional Points.—(a) Slope stakes are not necessarily to 
be set on the slope shown on the plotted cross section. Inspec- 
tion may indicate that the material is harder than appeared 
at the time of the survey and a steeper slope may be used. As 
excavation progresses the resident engineer should be guided 
by the nature of the exposed materials and, if necessary, shift 
slope stakes accordingly. 

(b) On full sidehill cuts there is generally much waste cast 
over the bank, which lodges to a considerable extent, except in 
extreme cases, and often an excessive width of roadway re- 
sults. A certain amount of extra width is not undesirable on 
steep sidehills, but if inspection indicates an unnecessary 
widening, the roadway should be moved or “pulled” out 
somewhat from the hill to save cut. No chances should be 
taken, however, of the embankment sloughing, and as construc- 
tion progresses the engineer should be guided by the action of 
the material. On embankment slopes mixed rock and earth 
will generally hold somewhat steeper than 1% to 1, and clear 
rock in good-sized fragments at 1% to 1. 

(c) A ditch and berm at the toe of the slope on sidehills is 
of value in holding embankments. However, it will be inadvis- 
able to locate these ditches until construction is under way 
and the exact position of the center line is decided upon. 

(d) Whenever possible waste material shall be utilized in 
widening the roadway on sharp curves. Passing traffic requires 
extra width at such points. ; 

(e) Corrugated pipe in excess of 30 inches in diameter shall 
not be used. Remember that such pipe is obtainable in lengths 
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varying by 2 feet. Results of pipe inspections shall be reported 
on the form reproduced on page 13. 

(f) Structures shall be measured immediately on completion. 
Span dimensions of culverts shall be reported first. 

(g) Comply with the recommendations of the subcommittee 
on Control of the Board of Surveys and Maps of the various 
Federal departments by observing the following points: 

(1) Permanently monument the beginning and end of each 
project and tie the survey to any existing surveys in the 
vicinity. 

(2) Where possible, uSe permanent reference marks for 
other transit points. An example would be a spike driven 
through a metal washer outside the zone of disturbance and 
as near on level with final grade of the P. I. as may be. 

(3) Calculate the bearings recorded on the plans and cor- 
rect any errors to show the true bearings. 

(4) Show on the final plans the stationing of both ends of 
all important structures constructed. 

(5) Where possible use level datum of United States Geo- 
detic Survey or United States Geological Survey and see that 
permanent bench marks are established at the beginning and 
end with intermediate permanent bench marks where possible. 
Establish a permanent bench mark on all important structures. 


DAY-LABOR CONSTRUCTION 


y 

On day-labor construction projects the superintendent of ccn- 
struction is in charge of the construction. He is responsible 
for the class and progress of the work, its costs, conditions in 
the camp, and the welfare of the men. An engineer will be 
assigned in charge of the engineering. He will cooperate with 
the superintendent of construction but will report to the district 
engineer. 

Preliminary Work.—Before proceeding to the project both 
superintendent and engineer will familiarize themselves with 
the incidents pertaining to the work. (See “Contract proj- 
ects—Preliminary work.) On arriving at the project the 
superintendent will make a careful inspection of the entire 
layout and prepare a written report to the district engineer, 
giving his plan of operations in detail. This report will in- 
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clude: (a@) Location and kind of camp and proposed camp 
equipment; (0) method and order of carrying out construction 
by sections; (c) construction equipment; (d) engineering force 
and organization of same. 

Camp and Camp Equipment.—Camps must, if possible, be 
located near a fresh-water supply and on well-drained ground. 
‘Special attention must be given to the sanitation, and provision 
for all waste disposal must be perfect. Camps should be com- 
fortable. The mess room should be attractive and the cook 
house should be screened. The commissary store should be 
clean and well protected from moisture and should be locked. 
Cooling provision for perishable food must be made. Camps 
must be located with reference to duration and extent of each 
section of the work. Frequently more than one camp will be 
needed during all or part of the work. Placing and moving 
camps has a considerable effect on the economy of construc- 
tion. The superintendent is responsible for selection of camp 
sites accessible to men and supplies. In no case will a stable 
be permitted within 600 feet of the men’s camp. 

Method of Carrying Out Construction.—Forest road work is 
usually at remote points, is necessarily done in a short working 
season, and frequently is of too narrow or light a type to per- 
mit the use of steam shovels. It must be skillfully organized 
for success. 

The management of clearing and grubbing operations is 
usually the first item of construction to be considered. This 
item and rock excavation involve explosives. A powder house 
(or two) must be located and (usually) built and must com- 
ply with the State law regarding distance from the highway, 
etc. 

If powder must be shipped by freight it must be ordered well 
in advance. It must always be handled by experienced men. 
Avoid waste of powder, particularly in grubbing. 

All burning must be done in strict accord with Forest Serv- 
ice and State regulations. The entire road crew may also at 
any time be requisitioned for fighting fire and must be then 
immediately released. For further details on clearing and 
grubbing see standard forest road specifications. 

The report to the district engineer should show in detail the 
proposed methods of drilling and blasting and the removal of 


12 BUREAU OF PUBLIC ROADS 


rock and whether or not station gangs are available, and to 
what extent, also the proposed method of excavating common 
material. 

Construction Equipment.—The question of the employment 
of any special equipment must be settled as soon as possible— 
such equipment includes especially steam shovels, industrial 
track and cars and power drills. Storage for small tools,’ 
blacksmith supplies, ete., must be arranged for well ahead. 
Especially is this necessary where the project is in high alti- 
tudes and the working season is short. In bridge construction 
and for supplying boilers, etc., pumps are often required. The 
report to the district engineer should consider the advisability 
and necessity of pumping through any considerable distance 
and list the pipe and machinery. 

Engineering Force and Organization of Same.—The superin- 
tendent of construction is in responsible charge of day-labor 
construction projects. The engineering assistants are to coop- 
erate with him. This arrangement does not relieve the super- 
intendent of construction of any responsibility for the details 
and efficiency of his working force on the project. When in 
doubt as to any changes in the design shown on the plans the 
district engineer should be immediately consulted. 

The engineering assistance required shall be reported in 
detail by the superintendent of construction in his written re- 
port to the district engineer. 

Accounts and Reports.—For details of accounting on day- 
labor construction projects, see ‘General instructions for field 
cost accounting, reports and forms on national forest roads,” 
particularly in respect to Form F. R. 58 and the Field Cost 
Book. The instructions to residents on contract projects with 
reference to construction notebooks, traffic, right of way, stak- 
ing out, additional points, etc., and general conditions of a 
residency on contract construction govern on day-labor projects. 

Station Contracts.—The required procedure for construction 
by station contract is presented in the fiscal regulations of the 
United States Department of Agriculture. Avoid exceeding a 
$2,500 payment on station contracts. Payments of greater 
amounts must be especially authorized by the Secretary. 

The bond for station work must be satisfactory to the district 
engineer, 
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These instructions may be amended from time to time and 
in such instances resident engineers will be furnished copies of 
the necessary corrections to be inserted as a part of these in- 
structions. - 
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INSPECTION AND TEST OF CORRUGATED METAL CULVERT PIPE 
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RESIDENT ENGINEER’S EQUIPMENT CHECK LIST 


Resident engineers will determine the equipment needed from 


the following list: 


ENGINEERING EQUIPMENT 


ak 


shipping box. 

100-foot steel tapes. 

50-foot metallic tape in case. 
50-foot metallic tape fillers. 

level rods, one with target and 
one without target. 

light 13-foot or 16-foot single- 
piece rod. 

line rods. 

dozen Eureka or Little Giant 
tape splices. 

16-foot rod ribbons. 

Abney level with leather case 
(latest model). 

Locke level with leather case. 
solid bound notebooks. 

field chests with padlocks. 
transit with tripod, hood, and 
shipping box. 

12 sheets structure paper. 

100 quantity sheets. 

1 No. 3 Boy Scout axe with sheathe. 
2 boy’s axes with extra handles. 


em bo bo ho Ol & bo 


me bd 


me 1 Ol 


DRAFTING 


1 folding drawing board for field 
use. 

1 12-inch scale (engineer's, 
10 by 50). 

1 six-inch scale (engineer’s, 

paragon K & EH! 1419 P). 

stools. 

38-inch scale (engineer’s, 

60). 

30°. 18-inch triangle. 

45°, 12-inch triangle. 

30°, 6-inch triangle. 

set drafting instruments (per- 

sonally owned). 

steel straightedge 30-inch 

fit field chest). 

1 T-square, 30-inch. 


flat, 


flat, 


eH 


10 by 


be et 


rm 


(to 


Y level, with tripod, hood, and {1 double-bitted axe with extra 


handles. 

1 folding draw knife. 

1 brush hook with extra handles. 

3 plumb bobs. 

10 yards plumb-bob string. 

1 pound hub tacks (stake tacks). 

2 pounds bench-mark nails (10 
penny). 

1 camera with tripod; films (based 
on 3 rolls to mile). 

1 Form 99 (photo-exposure rec- 
ord). 

1 whetstone. 

1 gad and one 4%-pound hammer 
for driving. 

1 six-foot cross-cut saw. 

2 stake bags. 

1% dozen 8-inch flat files. 

1 small pack sack (for lunch). 

1 set standard specifications. 

2 wedges (iron .splitting). 

1 book rack. 


SUPPLIES 


1 protractor, 6-inch radius. 

1 French, curve. 

1 planimeter (if necessary). 

1 sheet celluloid for templets. 

1 supply chest (wooden). 

— yards profile paper (1 yard to 
the mile). 

— yards detail paper 48 inches 
wide (1 yard to the mile). 

6 sheets cross-section paper (thin) 

to the mile. 

bottle black drawing ink. 

bottle orange drawing ink. 

bottle blue drawing ink. 

bottle red drawing ink. 

gasoline office lamp. 

curve templet. 


bk beh et ek BS 
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GENERAL OFFICE SUPPLIES 


1 dozen 4-H pencils. 
1% dozen 6-H pencils. 
2 dozen 3—H pencils. 


1 dozen pencils (Nos. 2 and 8). 

6 pencil clips. 

6 penholders. 

2 dozen Esterbrook pens, No. 802. 

1 dozen Gillott pens, No. 170. 

1 dozen Gillott pens, No. 303. 

1 dozen Gillott pens, No. 404. 

1 bottle fountain-pen ink (4% 
pint). 

2 tubes glue. 

3 diaries. 

2 time books. 

1 dozen blotters. 

2 sandpaper pads (pencil point- 


ers). 

dozen sheets pencil carbon. 

I-P binders, No. 701. 

Triumph punch. 

box eyelets (same size as Tri- 

umph punch). 

1 pair shears (9-inch). 

1 dozen pencil erasers. 

% dozen ink erasers. 

2 boxes carbon paper (letter size). 

6 seratch pads, small (5 by 8). 

6 seratch pads, large (8 by 10). 

100 rubber bands, assorted. 

100 thumb tacks. 

5 yards cloth for dust rags and 
pen wipers. 

2 dozen medium graphite lumber 
crayon, red and blue (2 dozen 
each color). 

300 paper clips. 

12 cardboard backs for filing field 
notes. 

2 pyramids of pins. 

100 letterheads. 

200 sheets paper (20-pound). 

300 sheets yellow paper. 

100 franked envelopes. 

25 franks. 

50 franked envelopes, addressed to 
district office. 


Pee 


1 pad letterheads, ruled. 

50 Manila franked tags. 

1 rubber stamp with name of 
project. 

1 stamp pad. 

6 dozen Form M 111 (daily report 
card). 

2 dozen Form 4A (reimbursement 
vouchers). 

2 dozen Form 4 (inserts). 

5 dozen Form 5a (vouchers). 

% dozen Form A 330 (project re- 
port). 

% dozen Form A 3800 (distribu- 
tion). 

1 dozen Form 2B (field pay roll). 

1% dozen Form M 150D (field book 

order pad). 

dozen engineers’ report, weekly 

Form F. R. 57. 

dozen Form 3A (pay voucher). 

books Form 4b (subvoucher). 

book 4—C (party voucher). 

dozen Form M 119 (office requi- 

sition). 

pad exemption certificates. 

pad telegraph blanks. 

book transportation requests. 

3 accident reports (3 forms). 

10 express charge slips. 

20 Forms M—124 (receipt of non- 
expendable property). 

10 Forms M-128 (property lost or 
destroyed). 

50 Forms F. R. 58. 

50 Forms Department 15 (infor- 
mal proposal for supplies). 

1 broom. 

2 chairs (G. M. folding arm; not 
stools). 

1 spool flax thread (black). 

1 fiscal regulations. 

1 property regulations. 

1 administrative regulations, 
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BUREAU OF PUBLIC ROADS 


MESS AND CAMP EQUIPMENT 


(Suitable for 


washbasins, 

buckets (galvanized, water). 

skimmer (large). 

dippers (quart). 

camp kettles, 144 to 4 gallons 

(to nest), with covers. 

coffee boiler, 1 gallon. 

paring knives. 

earving fork. 

teacups. 

saucers. 

dishpan (14-quart). 

dishpans (17-quart). 

teapot (1 gallon). 

table forks. 

table knives. 

table spoons. 

teaspoons, 

meat platters (16 inches long). 

cake turner. 

can openers. 

washboard. 

flour sieve. 

egg beater. 

meat saw. 

No. 2 universal food chopper. 
spring balance (to weigh 100 

pounds). 

1 saddle bag, canvas (optional). 

Water bags (1 and 5 gallon bags; 
locality governs number _§re- 
quired). 

G. M. folding cots No. 1. 
butcher knife (10-inch). 

funnel. 

sauce dishes. 

cooking range (4-hole). 

serub brush. 
washtub. 

balls twine. 
large pancake 
stone). 

soup: ladles. 
large spoons. 

12 dinner plates. 

1 whetstone. 

5 yards oilcloth. 


Oo bt & bo os 
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griddle (soap 
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t 


5 to 8 men) 


hammer. 

box tacks (carpet). 

pitchers (1-gallon). 

grater. 

cupboard boxes. 

shakers, small, salt and pepper. 
frying pans (11 inch top di- 
ameter). 

frying pans (18-inch top diam- 
eter). 


Debye Ee 


iw) 


9 soup bowls. 

1 broom, 

2 sirup pitchers. 

3 drip pans (size to fit oven). 

12 dish towels (10 yards cotton 
crash). 

1 hand ax. 


25 feet wire. 

1 pair pliers. 

6 cans Old Dutch Cleanser. 

6 hasps. 

2 files. : 

1 screw driver (12-in., perfect han- 
dle). 

12 pounds nails (assorted) 4 

pounds 8-penny, 4 pounds 10- 

penny, 4 pounds 12-penny. 

roller pin. 

padlocks, 

handsaw. 

dining-room table with horses 

(made in field). 

1 kitchen table with horses (made 
in field). 

1 14 by 16 tent with flies (5-foot 
walls) ; office tent (this for 8 
men only); add one 12 by 14 
tent for each 8 additional men. 

1 16 by 20 mess tent with flies 
(5-foot walls). 

2 12 by 14 sleeping tents with 
flies (4-foot walls). 

2 12 by 14 sleeping tents with 
flies (4-foot walls). 

1 7 by 9 tent with flies 
cook). 

1 American flag, 4 by 6 feet. 
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1 Sibley or hot-air blast stove for 
each office and sleeping tent, ex- 
cept in midsummer. 

Oil lamps (optional). 

3 lanterns (optional). 

3 lantern globes (extra). 

1 gas lantern with extra mantles 
for winter use. 

1 lantern box with pad. 

50 feet rope, 1% inch. 

50 feet rope, %4 inch. 

1 shovel, long handle, 

1 pick, railroad, with extra han- 
dles, 

1 sledge with extra handles (6- 

pound). 

first-aid kit. 

1 small funnel with gasoline lan- 

tern. 

Big Ben alarm clock. 

1 bread board (20 by 24 inches). 


_ 


ms 


1 meat cleaver (8-inch). 

6 tin pie plates. 

2 1-gallon, galvanized-iron, flannel- 
covered, zinc screw-top canteen 
(optional). 

2 2-quart, galvanized-iron, flannel- 
covered, zinc screw-top canteen 
(optional). 

1 teakettle (2-gallon), aluminum. 

1 shoemakers’ last. 

1% dozen cans chloride of lime. 

500 paper napkins. 

25 yards mosquito netting. 

2 sugar bowls (white enamel). 

1 colander (9-inch). 

2 butter dishes. 

Vegetable dishes (white 
ware). 

3 6-quart stew pans. 

2 1-quart pitchers, 

1 potato masher. 


enamel 
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Typical construction transit notes, left page 
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Typical construction transit notes, right page 
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Typical level notes, left page 
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Typical slope stake notes, left page 
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Typical clearing and grubbing notes, left page 
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Typical bridge staking notes, left page 
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Typical bridge staking notes, right page 
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Typical piling notes, left page 
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Typical monthly estimate notes, left page 
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Typical monthly estimate notes, right page 
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Typical classification notes, left page 
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Typical classification notes, right page 
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